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Abstract of the contribution: Proposes a new new solution for handling of MT service and paging reception with Push Notification.
1
Background
Proposes new solution for handling of MT service and paging reception with Push Notification.
* * * * Start of Change * * * *
6.X
Solution #X: Push Notification
6.X.1
Introduction

The solution applies to Key Issue #1 “Handling of MT service” and Key Issue #2 “Enabling Paging Reception”.
The solution applies to both 5GS and EPS.
The solution relies on Push Notification that is delivered via the Internet.

6.X.2
Functional Description


Depicted in Figure 6.X.2-1 is a Dual-USIM device that is simultaneously registered to 5GS/EPS A (system A) and 5GS/EPS B (system B).
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Figure 6.X.2-1: Simultaneous paging from AMF A (or MME A) in system A and system B
Upon registration to the network associated with USIM A the UE indicates to the network (AMF) that it wants to register for paging events, e.g. because it is unable to monitor the paging channel during an active communication via the network associated with USIM B or would like to avoid creating reception gaps.

If the network (AMF) acknowledges the UE request, it indicates to the UE the address (e.g. IP address or FQDN) of a 5GC network function, referred to as Paging Server A, that has a common reference point (N99) with the AMF and is also accessible via the Internet. The AMF also provides the access credentials and identities for the UE which enables the UE to register for paging events at Paging Server A via the Internet. The UE next registers with Paging Server A  (e.g. using an HTTPS connection) via Internet access provided by the network associated with USIM B. This is illustrated in Figure 6.X.2-1 for the case where both systems are 5GS, but the same principle applies if either or both systems are EPS.

Similarly, upon connecting to the network associated with USIM B the UE obtains the address of a Paging Server B and registers for paging events at Paging Server B via Internet access provided by the network associated with USIM A.

NOTE 1:
There is no business relationship between system A and system B in this solution. UE registers with Paging Server A using the Internet access of system B, and vice versa.
While connected to the network associated with USIM A the UE keeps an established connection with Paging Server B via the Internet.

Similarly, while connected to the network associated with USIM B the UE keeps an established connection with Paging Server A via the Internet.

When the UE needs to be paged for MT service in system A, the SMF (or MME) in system A initiates the direct paging in system A (refer to red dashed line in Figure 6.X.2-1) and simultaneously (or after some delay depending on configured paging strategy in the AMF) it also sends a Push Notification via Paging Server A (refer to the blue dash-dotted line in Figure 6.X.2-1). The following cases may arise:

1.
UE was engaged in active communication via system B; in this case the UE will not be able to listen to the Uu paging in system A, but it will receive the Push Notification from Paging Server A via its Internet connection on system B. Upon reception of the Push Notification the UE decides whether it should suspend the communication in system B and respond to the Uu paging in system A.

2.
UE was in Idle state in both system A and system B. The UE will be paged simultaneously in both systems: in system A triggered directly and in system B triggered by the Push Notification. The UE needs to be able to filter the Uu paging in system B and preferably respond to the Uu paging in system A. One possibility is to mark the Uu Paging message triggered by a Push Notification with a distinct Paging Cause value which would assist the UE in preferring to respond to the paging in system A. The UPF can determine that a user plane packet carries a Push Notification based e.g. on the source IP address of the packet that matches the address of a Paging Server. 
The Push Notification content is equivalent to the content of the Uu Paging message. As a minimum it includes an indication of the service type that triggered the paging.

NOTE 2:
The Push Notification in the UE is expected to be handled in an IP application client that is able to communicate with the 3GPP layers in the UE (cf. similar to the IMS client). The details of the IP application client handling the Push Notifications is implementation dependent and is outside the scope of this study.
6.X.3
Procedures

Editor's note:
This clause describes high-level procedures and information flows for the solution.
6.X.4
Impacts on existing entities and interfaces


AMF:

- handles UE request for Push Notification via the Paging Server.

UE:

- handles Push Notification via the Internet.

* * * * End of Change * * * *
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